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$EVWUDFW 7KH µVPRRWK QHZW¶ WKH WD[RQ WUDGLWLRQDOO\ UHIHUUHG WR DV Lissotriton vulgaris 
FRQVLVWV RI PXOWLSOH PRUSKRORJLFDOO\ GLVWLQFW WD[D *LYHQ WKH XQFHUWDLQW\ FRQFHUQLQJ WKH
YDOLGLW\ DQG UDQN RI WKHVH WD[D L. vulgaris VHQVX ODWR KDV RIWHQ EHHQ WUHDWHG DV D VLQJOH
SRO\W\SLFVSHFLHV$UHFHQWVWXG\GULYHQE\JHQHWLFGDWDSURSRVHGWRUHFRJQL]HILYHVSHFLHV
L. graecus L. kosswigi L. lantzi L. schmidtleri DQG D PRUH UHVWULFWHG L. vulgaris 7KH
&DUSDWKLDQ QHZW L. montandoni ZDV FRQILUPHG WR EH D FORVHO\ UHODWHG VLVWHU VSHFLHV :H
SURSRVHWRUHIHUWRWKLVFROOHFWLYHRIVL[Lissotriton VSHFLHVDVWKHVPRRWKQHZWRULissotriton 
vulgaris VSHFLHVFRPSOH[*XLGHGE\FRPSUHKHQVLYHJHQRPLFGDWDIURPWKURXJKRXWWKHUDQJH
RI WKH VPRRWK QHZW VSHFLHV FRPSOH[ ZH  GHOLQHDWH WKH GLVWULEXWLRQ UDQJHV  SURYLGH D
GLVWULEXWLRQGDWDEDVHDQGSURGXFHGLVWULEXWLRQPDSVDFFRUGLQJWR WKHIRUPDWRI WKH1HZ
$WODVRI$PSKLELDQVDQG5HSWLOHVRI(XURSHIRUWKHVL[FRQVWLWXHQWVSHFLHV7KLVDOORZVXVWR
KLJKOLJKWUHJLRQVZKHUHPRUHUHVHDUFKLVQHHGHGWRGHWHUPLQHWKHSRVLWLRQRIFRQWDFW]RQHV
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± DVLQWKHFDVH
RIWKH1HZ$WODV±EXWKDVEHHQSURSRVHGWRFRQVWLWXWHPXOWLSOHGLVWLQFWVSHFLHV3DELMDQHWDO
7KH&DUSDWKLDQQHZWL. montandoni LVDFORVHUHODWLYH=DYDGLOHWDODQGKDV
LWVRZQPDSLQWKH1HZ$WODV%HFDXVHVPRRWKDQG&DUSDWKLDQQHZWVDUHFRQVLGHUDEO\PRUH
FORVHO\UHODWHGWRHDFKRWKHUWKDQWRRWKHULissotriton VSHFLHV6NRULQRYHWDO:LHQVHW
DO3DELMDQHWDO3DELMDQHWDODQGEHFDXVHWKH\KDYHH[SHULHQFHGSHULRGV
RIJHQHWLFH[FKDQJH=LHOLĔVNLHWDO=LHOLĔVNLHWDOZHKHUHVXSSRUWWKHSURSRVDO
E\6NRULQRYHWDOWRUHIHUWRWKHDVVHPEODJHDVDVSHFLHVFRPSOH[WKHVPRRWKQHZWRU
Lissotriton vulgaris VSHFLHVFRPSOH[7KHUHKDVEHHQGLVDJUHHPHQWLQWKHOLWHUDWXUHFRQFHUQLQJ
WKHYDOLGLW\DQGUDQNRIWKHWD[DFRPSULVLQJL. vulgaris VHQVXODWRDQGWKHSK\ORJHQHWLFSRVLWLRQ
RI WKH &DUSDWKLDQ QHZW ZLWKLQ WKH VPRRWK QHZW VSHFLHV FRPSOH[ .DOH]Lü HW DO 
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 .UL]PDQLü HW DO  7XQL\HY  'XERLV DQG 5DIIDsOOL 
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 :LHOVWUD HW DO 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DWWHPSWV WR GHOLQHDWH WD[D EHIRUH GLVFXVVLQJ D QHZ WD[RQRP\ UHIOHFWLQJ WKH ODWHVW LQVLJKWV
JDLQHGIURPJHQRPLFGDWD,QWKHFRQWH[WRIWKLVQHZWD[RQRP\ZHGHOLQHDWHWKHGLVWULEXWLRQ
UDQJHVSURYLGHDGLVWULEXWLRQGDWDEDVHDQGSURGXFHGLVWULEXWLRQPDSVDFFRUGLQJWRWKH
1HZ$WODVIRUPDWIRUWKHFRQVWLWXHQWVSHFLHVRIWKHVPRRWKQHZWFRPSOH[
7KHWD[DFRPSULVLQJWKHVPRRWKQHZWVSHFLHVFRPSOH[DUHGLVWLQJXLVKDEOHEDVHGRQWKH
PDOH VHFRQGDU\ VH[XDO FKDUDFWHUV WKDW GHYHORS GXULQJ WKH DQQXDO DTXDWLF EUHHGLQJ SHULRG
=DYDGLOHWDO6FKPLGWOHUDQG)UDQ]HQ0RUSKRORJLFDOGLIIHUHQFHVSHUWDLQWRWKH
SUHVHQFHDEVHQFHDQGH[WHQWRIGRUVDOFUHVWVDQGWDLOILQVWRHIODSVDWDLOILODPHQWGRUVRODWHUDO
ULGJHV DQG SLJPHQWDWLRQ SDWWHUQV 2YHUDOO WKH PRUSKRORJLFDO HYLGHQFH SRLQWV WR QDUURZ
WUDQVLWLRQ]RQHVEHWZHHQVRPHSURSRVHGWD[DZKLOHRWKHUVVKRZZLGHU]RQHVRILQWHUJUDGDWLRQ
6FKPLGWOHU DQG 6FKPLGWOHU  .UL]PDQLü HW DO  %DELN HW DO  6WXGLHV
HPSOR\LQJDOOR]\PHV.DOH]Lü.DOH]LüDQG7XFLü.DOH]LüHWDO5DILĔVNL
HWDO6NRULQRYHWDOFRQILUPHGWKHJHQHWLFGLVWLQFWLYHQHVVRIVRPHWD[DEXWGXH
WR WKH UHVWULFWHG JHRJUDSKLFDO VFRSH DQG GLIILFXOWLHV LQ FRPSDULQJ DOOR]\PH UHVXOWV DFURVV
VWXGLHVDUHRIOLPLWHGXVHWRGHOLQHDWHWD[DDQGWKHLUUDQJHVDWWKHVFDOHRIWKHHQWLUHVSHFLHV
FRPSOH[ 7KH LQWHJUDWLRQ RI '1$ VHTXHQFH GDWD LQWR VPRRWK QHZW WD[RQRP\ KDV EHHQ
KDPSHUHGE\WKHIDFWWKDWWKHSRSXODUJHQHWLFPDUNHUPW'1$LVKLJKO\PLVOHDGLQJLQWKLVFDVH
0W'1$VKRZVH[WHQVLYHLQWURJUHVVLRQEHWZHHQWKHGLIIHUHQWWD[DDQGWKHRULJLQDOPW'1$RI
WKH&DUSDWKLDQQHZWDSSHDUVWRKDYHEHHQFRPSOHWHO\UHSODFHGE\VPRRWKQHZWPW'1$%DELN
HW DO  1DGDFKRZVND DQG %DELN  =LHOLĔVNL HW DO  3DELMDQ HW DO 
)XUWKHUPRUHQRWDOOPW'1$OLQHDJHVFRUUHVSRQGWRPRUSKRORJLFDOO\GHILQHGWD[D%DELNHW
DO3DELMDQHWDO3DELMDQHWDO
*HQRPHZLGHQXFOHDUJHQHWLFGDWDKDYHWKHSRWHQWLDOWRSURYLGHDQREMHFWLYHPHDVXUH
RIVSHFLHVLGHQWLW\DQGDPRUHUHOLDEOHHVWLPDWHRISK\ORJHQ\5HFHQWO\3DELMDQHWDO
XVHG VHTXHQFHVRIQXFOHDU'1$PDUNHUV REWDLQHGZLWK WKHSURWRFRORI=LHOLĔVNL HW DO
EIRUVSHFLHVGHOLPLWDWLRQSK\ORJHQHWLFUHFRQVWUXFWLRQDQGLQIHUHQFHRIKLVWRULFDOJHQH
IORZWKURXJKRXWWKHUDQJHRIWKHVPRRWKQHZWVSHFLHVFRPSOH[7KHDXWKRUVUHFRJQL]HILYHL. 
vulgaris VHQVXODWR VSHFLHVIRUZKLFKYHUQDFXODUQDPHVDUHSURSRVHGKHUH*UHHNVPRRWKQHZW
L. graecus :ROWHUVWRUII  .RVVZLJ¶V VPRRWK QHZW L. kosswigi )UH\WDJ 
&DXFDVLDQVPRRWKQHZW L. lantzi :ROWHUVWRUII6FKPLGWOHU¶VVPRRWKQHZWL. schmidtleri 
5D[ZRUWK\DQGDPRUHVWULFWO\GHILQHGQRUWKHUQVPRRWKQHZWL. vulgaris /LQQDHXV
 )XUWKHUPRUH 3DELMDQ HW DO  FRQILUP WKDW WKH &DUSDWKLDQ QHZW L. montandoni 
%RXOHQJHULVQRWFOXVWHUHGZLWKLQEXWLVWKHVLVWHUVSHFLHVRIWKHRWKHUPHPEHUVRIWKH
VPRRWKQHZWVSHFLHVFRPSOH[&RQVLGHULQJWKHH[WHQVLYHJHRJUDSKLFDODQGJHQRPLFVDPSOLQJ


E\3DELMDQHWDO ZHSUHVXPHWKLV WD[RQRPLFDO WUHDWPHQWUHIOHFWVFXUUHQWNQRZOHGJH
EDVHGRQPXOWLSOHOLQHVRIHYLGHQFHDQGLVOLNHO\WREHVWDEOH
7KHJHRJUDSKLFDOGLVWULEXWLRQRIWKHVL[VSHFLHVFRQVWLWXWLQJWKHVPRRWKQHZWVSHFLHV
FRPSOH[LVZHOOXQGHUVWRRGLQDEURDGVHQVH=DYDGLOHWDO6FKPLGWOHUDQG)UDQ]HQ
:KLOHWKHVSHFLHVL. kosswigi DQGL. lantziDUHDOORSDWULFDOO\GLVWULEXWHGWKHVSHFLHVL. 
graecus L. schmidtleri DQG L. vulgaris PHHW LQ SDUDSDWU\ RQ WKH %DONDQ 3HQLQVXOD ,Q WKH
&DUSDWKLDQVWKHUDQJHRIL. montandoni LVIXOO\HQFORVHGE\WKDWRIL. vulgaris DQGWKH WZR
JHQHUDOO\H[FOXGHHDFKRWKHUE\DOWLWXGHZLWKL. montandoni WDNLQJRYHUDWKLJKHUHOHYDWLRQV
:KHUHWKHIRXUVSHFLHVZLWKSDUDSDWULFUDQJHVPHHWLQQDWXUHK\EULGL]DWLRQRFFXUVWRDVPDOOHU
RUJUHDWHUH[WHQWEXWWKHQDUURZQHVVRIWKHWUDQVLWLRQ]RQHVVXJJHVWVVXEVWDQWLDOUHSURGXFWLYH
LVRODWLRQ%DELNHWDO%DELNHWDO1DGDFKRZVND%U]\VNDHWDO=LHOLĔVNL
HWDOD3DELMDQHWDO3DELMDQHWDO3DELMDQHWDOKRPHGLQRQWKH
FRQWDFW ]RQHV EHWZHHQ VSHFLHV DQG ZH KHUH H[WHQG WKHLU VDPSOLQJ ILOOLQJ LQ JHRJUDSKLFDO
UHJLRQV SUHYLRXVO\ SRRUO\ FRYHUHG :H DOORFDWH SRSXODWLRQ WR VSHFLHV EDVHG RQ PD[LPXP
OLNHOLKRRG HVWLPDWLRQ RI LQGLYLGXDO DQFHVWU\ HPSOR\LQJ VLQJOH QXFOHRWLGH SRO\PRUSKLVPV
613V REWDLQHG ZLWK WKH SURWRFRO RI 1LHG]LFND HW DO  XVLQJ WKH SURJUDP
$'0,;785( $OH[DQGHUHWDO)RU IXUWKHUEDFNJURXQGDQG LQSXWDQGRXWSXW
ILOHV VHH 6XSSOHPHQWDU\ 7H[W 6 6XSSOHPHQWDU\ )LJ 6 6XSSOHPHQWDU\ 7DEOH 6 DQG
6XSSOHPHQWDU\0DWHULDO6
2XUXQGHUVWDQGLQJRI WKHPXWXDO UDQJHERUGHUVRI WKHPHPEHUVRI WKH VPRRWKQHZW
VSHFLHVFRPSOH[KDVLQFUHDVHGWRVXFKDQH[WHQWWKDWZHIHHOFRQILGHQWLQGHOLQHDWLQJWKHUDQJHV
IRU WKH LQGLYLGXDO VSHFLHV:HFRPSRVHDGLVWULEXWLRQGDWDEDVHIRU HDFK LQGLYLGXDO VSHFLHV
IRFXVLQJSDUWLFXODUO\RQWKHUHJLRQVZKHUHWKHGLIIHUHQWVSHFLHVFRPHLQWRFRQWDFWWKH%DONDQ
3HQLQVXODDQGWKH&DUSDWKLDQV7KHYDVWUDQJHRIL. vulgaris DZD\IURPWKHFRQWDFW]RQHVZLWK
RWKHUVSHFLHVLVDOUHDG\ZHOOFRYHUHGE\WKH1HZ$WODV7KHFRUHRIRXUGDWDEDVHFRQVLVWVRI
ORFDOLWLHV JHQHUDOO\ DYDLODEOH DW D KLJK UHVROXWLRQ IURP  RXU RZQ ILHOGZRUN  PXVHXP
FROOHFWLRQVWKHOLWHUDWXUHDQGRQOLQHGDWDEDVHVDQGZHDXJPHQWRXUGDWDEDVHZLWKFRDUVH
JUDLQHGîNPGDWDIURPWKH1HZ$WODVVHH6XSSOHPHQWDU\7H[W6IRUIXUWKHUGHWDLOV
2XU GLVWULEXWLRQGDWDEDVHGDWDSRLQWVLQWRWDOQHZO\FROOHFWHGDQGWDNHQIURP
WKH1HZ$WODVLVYLVXDOL]HGLQ)LJDQGLVDYDLODEOHRQOLQHDV6XSSOHPHQWDU\7DEOH6




)LJXUH  'LVWULEXWLRQ GDWDEDVH IRU WKH VL[ VSHFLHV FRQVWLWXWLQJ WKH VPRRWK QHZW VSHFLHV
FRPSOH[ Lissotriton vulgaris VHQVX ODWR DQG L. montandoni 5DZ GDWD DUH SURYLGHG LQ
6XSSOHPHQWDU\7DEOH6'DWDSRLQWVDUHFRORXUFRGHGDFFRUGLQJWRVSHFLHVQRWHWKDWPDQ\
L. vulgaris VHQVX VWULFWR DUH REVFXUHG E\ L. montandoni GRWV :H KLJKOLJKW SRSXODWLRQV
VKRZLQJFRQVLGHUDEOHJHQHWLFDGPL[WXUH3RSXODWLRQVIRUZKLFKQRJHQHWLFRUPRUSKRORJLFDO
GDWDFRXOGEHFRQVXOWHGZHUHQRWLGHQWLILHGWRVSHFLHV7KHER[HGDUHDLQSDQHO$LVVKRZQLQ
PRUHGHWDLOLQSDQHO%



)LJXUH  'LVWULEXWLRQ PDSV IRU WKH ILYH PHPEHUV RI WKH VPRRWK QHZW VSHFLHV FRPSOH[
Lissotriton vulgaris VHQVXODWR DQGL. montandoniLQ(XURSHLQWKHIRUPDWRIWKH1HZ$WODV
RI $PSKLELDQV DQG 5HSWLOHV RI (XURSH 7KH FRPSRVLWH PDS VKRZV KRZ PDQ\ VSHFLHV DUH
SUHVHQWSHUJULGFHOOOLJKWILOOHGJULGFHOOVUHIOHFWLQJWKHSUHVHQFHRIDVLQJOHDQGLQWHUPHGLDWH
ILOOHG RQHV WKH SUHVHQFH RI WZR VSHFLHV 'DUN ILOOHG JULG FHOOV RQO\ FRQWDLQ VPRRWK QHZW
ORFDOLWLHVQRWLGHQWLILHGWRVSHFLHV+LJKHUUHVROXWLRQYHUVLRQVRIWKHLQGLYLGXDOPDSVFDQEH
IRXQGLQ6XSSOHPHQWDU\)LJ6DQGVKDSHILOHVDUHDYDLODEOHDV6XSSOHPHQWDU\0DWHULDO6


:HIROORZ6LOOHURHWDODDQGEDVHGRQRXUGLVWULEXWLRQGDWDEDVHSURGXFHDWODV
PDSVDWDîNP870JULGUHVROXWLRQIRUWKHILYHPHPEHUVRIWKHVPRRWKQHZWVSHFLHV
FRPSOH[RFFXUULQJLQWKHWHUULWRU\FRYHUHGE\WKH1HZ$WODVKHQFHH[FOXGLQJL. kosswigi
1RWH WKDWZHFRPSOHWHO\ UHPDNH WKHPDSIRU WKH&DUSDWKLDQQHZWWKHRQO\PHPEHURI WKH
VPRRWK QHZW VSHFLHV FRPSOH[ WUHDWHG VHSDUDWHO\ LQ WKH 1HZ $WODV &RPSDUHG WR WKH 1HZ
$WODV ZH DGGHG  VPRRWK QHZW JULG FHOOV DQG WKHVH ZHUH SDUWLFXODUO\ SRVLWLRQHG LQ WKH
%DONDQV$QRYHUYLHZRIWKHDWODVPDSVLVSURYLGHGLQ)LJGHWDLOHGPDSVFDQEHIRXQGDV
6XSSOHPHQWDU\)LJ6DQGVKDSHILOHVDUHLQFOXGHGDV6XSSOHPHQWDU\0DWHULDO6%DVHGRQ
RXUGDWDVHWZHPDQDJHWRSUHVHQWWKHODWHVWLQVLJKWVRQVPRRWKQHZWGLVWULEXWLRQDQGLGHQWLI\
NH\ DUHDV ZKHUH PRUH ILHOGZRUN LV UHTXLUHG )RU LQVWDQFH GLVWULEXWLRQ OLPLWV EHWZHHQ L. 
graecus DQG L. vulgaris DUH QRZ PXFK EHWWHU XQGHUVWRRG EXW WKH FRQWDFW ]RQH LQ FHQWUDO
0RQWHQHJURLIDQ\UHTXLUHVIXUWKHUVWXG\$SDUWLFXODUO\JODULQJJDSLQNQRZOHGJHFRQFHUQV
WKHUHJLRQZKHUHWKHUDQJHVRIL. vulgaris DQGL. graecus DSSURDFKWKDWRIL. schmidtleri LQ
%XOJDULDDQG*UHHFH
,QOLJKWRIWKHWD[RQRPLFUHYLVLRQRIWKHVPRRWKQHZWVSHFLHVFRPSOH[DQGWKHXSWR
GDWH GLVWULEXWLRQ LQIRUPDWLRQ FROOHFWHG KHUH ZH VXJJHVW WKDW WKH ,8&1 VWDWXV IRU WKH ILYH
VSHFLHVFXUUHQWO\VXEVXPHGLQL. vulgarisVHQVXODWRVKRXOGEHUHYLVHG$UQW]HQHWDO
,QFOXVLYHWD[DDUHOLNHO\WREHPRUHYXOQHUDEOHWKDQL. vulgarisVHQVXODWRLWVHOIEHFDXVHRIWKHLU
FRQVLGHUDEO\ VPDOOHU GLVWULEXWLRQ UDQJHV )RU H[DPSOH L. kosswigi RFFXUV LQ D GHQVHO\
SRSXODWHGDUHD DQGKDVDYHU\ UHVWULFWHGGLVWULEXWLRQ UDQJH :LHOVWUD HW DO L. lantzi 
DSSHDUVWRKDYHJRQHH[WLQFWLQ7XUNH\$]HUEDLMDQDQG$UPHQLD6NRULQRYHWDODQG 
L. graecus KDV EHHQ QHJDWLYHO\ DIIHFWHG E\ ILVK LQWURGXFWLRQV SDUWLFXODUO\ LQ 0RQWHQHJUR
'HQRsO HW DO $SDUWLFXODU DGYDQWDJHRI WKHRSHQ DFFHVV RI WKH1HZ$WODV DQG WKH
XQGHUO\LQJGDWDLVWKDWKHUSHWRORJLVWVFDQHDVLO\SURGXFHXSWRGDWHDWODVPDSVIRUWKHWD[DWKH\
DUH ZRUNLQJ RQ HJ :LHOVWUD HW DO  7R IDFLOLWDWH IXWXUH (XURSHDQ PDSSLQJ HIIRUWV
SURYLGLQJ FOHDU WD[RQRPLF MXVWLILFDWLRQ DFFXUDWH HVWLPDWHV RI GLVWULEXWLRQ UDQJHV DQG KLJK
UHVROXWLRQGLVWULEXWLRQGDWDLVHVVHQWLDO)RULQVWDQFHWKH1$5(SURMHFW6LOOHURHWDOE
DLPVDWDXWRPDWLFDOO\FHQWUDOL]LQJGDWDIURPORFDOSURYLGHUVZKRVHHIIRUWZLOOEHQHILWIURPWKH
DYDLODELOLW\RIVXFKLQIRUPDWLRQ

$FNQRZOHGJHPHQWV :H DUH JUDWHIXO WR DOO RXU FROOHDJXHV ZKR FRQWULEXWHG VDPSOHV DQG 
GLVWULEXWLRQGDWDRYHUWKH\HDUV'DQ&RJăOQLFHDQXDQG5XEHQ,RVLISURYLGHGGDWDIURPWKHLU
SXEOLVKHGGDWDEDVHRI5RPDQLDQDPSKLELDQVLQGLJLWDOIRUP7KH1DWXUH&RQVHUYDWLRQ$JHQF\
RIWKH&]HFK5HSXEOLFSURYLGHGGDWDIURPWKHLULQWHUQDOGDWDEDVH3HUPLWVIRUQHZWVDPSOHV


VWXGLHGKHUHIRUWKHILUVWWLPHZHUHSURYLGHGE\WKH3ROLVK*HQHUDO'LUHFWRUIRU(QYLURQPHQWDO
3URWHFWLRQ '23R]JL],,-52 WKH 1DWLRQDO $FDGHP\ RI 6FLHQFHV RI
8NUDLQH1RWKH5RPDQLDQ&RPPLVVLRQIRU3URWHFWLRQRI1DWXUDO0RQXPHQWV
 WKH ,WDOLDQ 0LQLVWU\ RI (QYLURQPHQW '31 WKH
(QYLURQPHQWDO3URWHFWLRQ$JHQF\RI0RQWHQHJUR WKH0LQLVWU\ RI(QYLURQPHQW RI $OEDQLD
5HVHDUFK 3HUPLW 5HTXHVW 1R  DQG 7h%ø7$. LQ 7XUNH\ 7KLV SURMHFW KDV UHFHLYHG
IXQGLQJIURPWKH(XURSHDQ8QLRQ¶V+RUL]RQUHVHDUFKDQGLQQRYDWLRQSURJUDPPHXQGHU
WKH 0DULH 6NáRGRZVND&XULH JUDQW DJUHHPHQW 1R  WKH )RQGV GH OD 5HFKHUFKH
6FLHQWLILTXH±)156-8QLYHUVLW\RI/LHJH)RQGV6SHFLDX[SRXUOD5HFKHUFKH&-E
WKH6ORYDN5HVHDUFKDQG'HYHORSPHQW$JHQF\XQGHUWKHFRQWUDFWQR$399
WKHµ0LQLVWHURGHOO¶,VWUX]LRQHGHOO¶8QLYHUVLWjHGHOOD5LFHUFD¶35,1SURMHFW)5+<5$
DQG WKH 3ROLVK 1DWLRQDO 6FLHQFH &HQWUH JUDQWV $1= WR :% DQG
%1= WR3=0'LVD6HQLRU5HVHDUFKDVVRFLDWHDW)RQGVGH OD5HFKHUFKH
6FLHQWLILTXH±)156

5HIHUHQFHV
$OH[DQGHU'+1RYHPEUH-/DQJH.)DVWPRGHOEDVHGHVWLPDWLRQRIDQFHVWU\LQ
XQUHODWHGLQGLYLGXDOV*HQRPH5HV
$UQW]HQ -: .X]PLQ 6 %HHEHH 7 3DSHQIXVV 7 6SDUUHERRP 0 8JXUWDV ,+
$QGHUVRQ6$QWKRQ\%$QGUHRQH)7DUNKQLVKYLOL',VKFKHQNR9$QDQMHYD
1 2UORY 1 7XQL\HY %  Lissotriton vulgaris. 7KH ,8&1 5HG /LVW RI
7KUHDWHQHG 6SHFLHV  H7$
KWWSG[GRLRUJ,8&18.5/767$HQ 'RZQORDGHG
RQ0D\
%DELN:6]\PXUD-05DILĔVNL-1XFOHDUPDUNHUVPLWRFKRQGULDO'1$DQGPDOH
VHFRQGDU\ VH[XDO WUDLWV YDULDWLRQ LQ D QHZW K\EULG ]RQH Triturus vulgarisîT. 
montandoni0RO(FRO
%DELN : %UDQLFNL : &UQREUQMD,VDLORYLF - &RJDOQLFHDQX ' 6DV , 2OJXQ .
3R\DUNRY 1$ *DUFLD3DULV 0 $UQW]HQ -:  3K\ORJHRJUDSK\ RI WZR
(XURSHDQQHZWVSHFLHV'LVFRUGDQFHEHWZHHQPW'1$DQGPRUSKRORJ\0RO(FRO

%RXOHQJHU *$  6XU XQH IRUPH LQWpUHVVDQWH GH 7ULWRQ SURYHQDQW GH 0ROGDYLH HW
REVHUYDWLRQVVXUOHJHQUHPelonectes /DWDVWH%XOO6RF=RRO)U
'HQRsO0)LFHWROD*)ûLURYLü55DGRYLü''åXNLü*.DOH]Lü0/9XNRY7'
 $ PXOWLVFDOH DSSURDFK WR IDFXOWDWLYH SDHGRPRUSKRVLV RI (XURSHDQ QHZWV
6DODPDQGULGDH LQ WKH 0RQWHQHJULQ NDUVW 'LVWULEXWLRQ SDWWHUQ HQYLURQPHQWDO
YDULDEOHVDQGFRQVHUYDWLRQ%LRO&RQVHUY
'XERLV$5DIIDsOOL-$QHZHUJRWD[RQRP\RIWKHIDPLO\6DODPDQGULGDH*ROGIXVV
$PSKLELD8URGHOD$O\WHV


)UH\WDJ*((LQQHXUHU7HLFKPROFKDXVGHU7UNHL=RRO$Q]±
)URVW'5 $PSKLELDQ6SHFLHVRI WKH:RUOG DQ2QOLQH5HIHUHQFH9HUVLRQ 
-DQXDU\  (OHFWURQLF 'DWDEDVH DFFHVVLEOH DW
KWWSUHVHDUFKDPQKRUJKHUSHWRORJ\DPSKLELDLQGH[KWPO $PHULFDQ 0XVHXP RI
1DWXUDO+LVWRU\1HZ<RUN86$
.DOH]Lü 0/  (YROXWLRQDU\ GLYHUJHQFHV LQ WKH VPRRWK QHZW Triturus vulgaris
8URGHOD6DODPDQGULGDHHOHFWURSKRUHWLFHYLGHQFH$PSKLE5HSWLO
.DOH]Lü0/7XFLü1*HQLFGLYHUVLW\DQGSRSXODWLRQJHQHWLFVWUXFWXUHRITriturus 
vulgaris 8URGHOD6DODPDQGULGDH(YROXWLRQ±
.DOH]Lü 0/ 'åXNLü * &UQREUQMD ,VDLORYLü - 7YUWNRYLü 1  2Q WKH Triturus 
vulgaris schreiberi SUREOHPHOHFWURSKRUHWLFGDWD$O\WHV
.UL]PDQLü,0HVDURã*'åXNLü*.DOH]Lü0/0RUSKRORJ\RIWKHVPRRWKQHZW
Triturus vulgaris LQ IRUPHU <XJRVODYLD WD[RQRPLFDO LPSOLFDWLRQV DQG GLVWULEXWLRQ
SDWWHUQV$FWD=RRO$FDG6FL+XQJ
/LQQDHXV&6\VWHPD1DWXUDHSHU5HJQD7ULD1DWXUDH6HFXQGXP&ODVVHV2UGLQHV
*HQHUD 6SHFLHV FXP &KDUDFWHULEXV 'LIIHUHQWLLV 6\QRQ\PLV /RFLV WK (GLWLRQ
9ROXPH6WRFNKROP6ZHGHQ/6DOYLL
1DGDFKRZVND%U]\VND . =LHOLĔVNL 3 5DGZDQ - %DELN :  ,QWHUVSHFLILF
K\EULGL]DWLRQLQFUHDVHV0+&FODVV,,GLYHUVLW\LQWZRVLVWHUVSHFLHVRIQHZWV0RO(FRO

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'LYHUJHQFH LQ WKH IDFHRIJHQH IORZ WKHFDVHRI WZR
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$PSKLELD6DODPDQGULGDH0RO%LRO(YRO
1LHG]LFND0)LMDUF]\N$'XGHN.6WXJOLN0%DELN:0ROHFXODULQYHUVLRQ
SUREHVIRUWDUJHWHGUHVHTXHQFLQJLQQRQPRGHORUJDQLVPV6FL5HS
3DELMDQ0=LHOLĔVNL3'XGHN.&KORXSHN06RWLURSRXORV./LDQD0%DELN:
7KHGLVVHFWLRQRID3OHLVWRFHQHUHIXJLXPSK\ORJHRJUDSK\RIWKHVPRRWKQHZW
Lissotriton vulgarisLQWKH%DONDQV-%LRJHRJU±
3DELMDQ0=LHOLĔVNL3'XGHN.6WXJOLN0%DELN:,VRODWLRQDQGJHQHIORZ
LQDVSHFLDWLRQFRQWLQXXPLQQHZWV0RO3K\ORJHQHW(YRO
5DILĔVNL-&RJăOQLFHDQX'%DELN:*HQHWLFGLIIHUHQWLDWLRQRIWKHWZRVXEVSHFLHV
RIWKHVPRRWKQHZWLQKDELWLQJ5RPDQLDTriturus vulgaris vulgaris DQGT. v. ampelensis 
8URGHOD6DODPDQGULGDHDVUHYHDOHGE\HQ]\PHHOHFWURSKRUHVLV)ROLD%LRO.UDNyZ
±
5D[ZRUWK\&$GHVFULSWLRQDQGVWXG\RIDQHZGZDUIVXE-EVSHFLHVRIVPRRWKQHZW
Triturus vulgarisIURPZHVWHUQ$QDWROLD7XUNH\-=RRO/RQG
5D[ZRUWK\&$UHYLHZRIWKHVPRRWKQHZWTriturus vulgarisVXEVSHFLHVLQFOXGLQJ
DQGLGHQWLILFDWLRQNH\+HUSHWRO-
6FKPLGWOHU -) )UDQ]HQ0 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